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(54)Title: LYMPHOCYTE ACTIVATION INHIBITORS 



(57) Abstract 

Novel lymphocyte activation inhibitors 
which contain as the active ingredient 
antibodies binding specifically to a protein 
having an amino acid sequence represented by 
SEQ ID NO:l. Anti-HM1.24 antibody is 
preferable as the above antibody. The inhibitors 
are usable as remedies and preventives for 
autoimmune diseases, rejection reactions in 
organ transplantation or allergy. 
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f£ Wi ft S? 

©ffiil^t'^btft^illt^ii^^l^j:^, c©«t*a< r 
ftjEJ i: li* n 3 t> © -c $> a o 

©&13i ££©$!! »(::<}: <9^14<k^n, l*ttfi&fe£lM*lnfl&|lt$ftl«€- 
W-r*ffittffcTJteB& t So — B^aHS©*^ WM^TitJfiLl^ 
fcfB&AML-l. IL-2. IL-4. IL-6 H©^-T h >©if CJ: D^d B 
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m. o t „ u > '<j$fi< n ti ©m#6£ isif -r -5 * iz u e*j ta 
m®.<tti<>&m.x*$>z> 0 it! i$ © it <9 . ftmitn^omvnfr £>£f££K 

fflft:|Sli:ii«£¥fl«){:ii^*5: t*<ttbftT*)»)> -£©ft^fi*J 

<c *>©*<^nfiiia#jttKT- (mhc ) tmitiz t>©t?*5 0 mhc 
r-a>r KttfiLifeffias^xT-o^ kjpj, T-tff-^-^u >©<fc -pncfejs 

JfP frJ M *< & ffl £ tl T ^ -5 o 

# fit & tl © is k -* >r ?dx*'ij y*>T*m--7i) y , 1 v u tr > n 
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n^©-5*>^X^a-r KttetifcSm^X^nY K#k fit h X ^ « > 

o 

— Goto. T. t>{i % h Mliffiail^v^xcftlgLtflbn 
tz* J ? a - i- Jlfcft (fiLHM1.24fiti*) (Blood (1 

994) 84, 1922-1930) 0 t h # Si tt iJffl £ 1£ *i U T *J X (wfitHMl. 

24gt^^s^-r £ c ©^i* ^iiinc^i wiz mm u*: z t 

('bffi.EW<b, U&V&m (1995) 53. 627-635 ) <h . fiLHM1.24fit 

2> Z t it %\ <b ft X ^ t& o o 
*J! © ^ 
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*^H^#t>(i. mmcom&i&mtiUL-f^i, m.wm. 24£t& (Goto, 

T. £ Blood (1994) 84. 1922-1930) ^ffll^T, FCM (7 o - t-f 

by mj-) Mtir. Tmj&<Dishm4km.fcizm-? zftm. Bmmvm. 

>/•? ? g >fb U W*B*K:§£5i Ltl^Ct, *> <fc O'fctHMl. 24trC 

*¥&w i ic5f£ ns t ^ y ®?E?ij£W-r s 

* in « * . e ?ii # i ic^^ti^T ^ y a e ?ij £ w -r s g e 
*$twa&tz. iB^ij s ^ i ic^^ar ^ y it ie yij ^ w -r s m & 

e?ij#-% i jc^sn&T * y 

* Sfc BJJ l* * . trCHMl. 24trL#£W#>/&# <h LttWt * . U > 

J£©^&4bfflfrJ3!l£Jt{fcii- So 

s »; >^«©stt^b«i«ii3«*ai^-r So 

*^B^ ti * /c. 4- y 5 friHMl. 24trC^^ t h IHbtrCHMl. 24£t#: 
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Hid, fiiHM1.248t{*A<SAC M»liJ:&B$fflIl&^£©fiL{*^3=£ 

12 11, PHA mm Ltz TftBfl&£ fit HM1.24fiti*-e FCM PfffLfct# 

13 11, ®tt<kTailia*tfLHM1.24fiLtt:TFCM »flfl/;tl©tx 

14 11, 6lHM1.246l(*:^PHA $Jffl[ 3 T mi& © #j =g= <tK m & ffll 

1. ffiftcDfFig 

1-1. /W 'J K- vCDftg 

i. 24tn:iiseK^HMi. 246tii*5im-r saBiia^JSf^eLii Htti 



5 



WO 98/37913 



PCT/JP98/00831 



? g y 0 . ^ y ? n - ^;u^fjLt*j^£&Bfl&£x ? 'J - 

LT(i. t b^f&1£#MM)fe*fcT-£>3KPMM2 (# §U ¥ 7-236475) 
^>KPC-32 (Goto, T. et al.. Jpn. J. Clin. Hematol. (1991) 32, 
1400 ) £ffl ^ S c t # 3 o {KftfitH <t L T IE 3« 1 

n^^-t =3 - KlT £cDNA(2pUC19 ^ ? -©XbaHjOSrSB 

fee ^cit a £ nr. ^^x - KpRS38-puci9 tLTiif^nt^ 

3o :®^7X; KpRS38-pUC19 £^-£f:U§M (E.coli) (i. ¥fi£ 
5 ^ ( 199330 1035 B ttrJLM&m&^ftJl^JlM&ffimiZf* ( 
^^»o< (STtr* 1 TS 1 #3-^-) (l> Escherichia coli DH5 a ( 
pRS38-pUC19 ) HT, S:I€#^FERM BP-4434i: 1X7^^7 
I^CS^^Ilif f£^ntl>-5 (#M 5 F7-196694#iO o Z (D Zf 

KpRS38- P UC19 C^^n^cDNAygrjt^fflt^TitfeTX^6*j#^ 
KJrtK !fcHM1.24gLf*a<S8lfc-r£ie h - ^^^tr^^f- K£fcli 
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ti. KTca*tt s c t £ <o nt>n 6 0 attftciii. Bflpi/ti!£ 

PBS (Phosphate-Buffered Saline ) ^^S^tMTK^Tii^Md^ 
-Y > h 3££T *J a. /<> h L, 3Ub8U Pi?L»^(C4-21 B 

n --ej&Hl&te, ttC, ©Ifflll&f*. #J>L(i\ P3X63Ag8.6 

53 (J. Immnol. (1979) 123: 1548-1550) „ P3X63Ag8U. 1 (Curren 
t Topics in Microbiology and Immunology (1978) 81: 1-7) „ NS 
-1 (Kohler. G. and Milstein, C. Eur. J. Immunol. (1976) 6: 5 
11-519) „ MPC-11 (Margulies. D. H. et al.. Cell (1976) 8: 40 
5-415 ) , SP2/0 (Shulman. M. et al.. Nature (1978) 276: 269 
-270) „ FO (de St. Groth. S. F. et al.. J. Immunol. Methods 
(1980) 35: 1-21 ) „ S194 (Trowbridge, I. S. J. Exp. Med. (19 
78) 148: 313-323) . R210 (Galfre. G. et al.. Nature (1979) 2 
77: 131-133 ) t£ jgUffi flj £ ft £ o 

mizft&Mm t i xo - mm® m$&m& am*&) 

Jl X -f << > £ (D^j* (Kohler. G. and Milstein. 
C. , Methods Enzymol. (1981) 73: 3-46) m C m L X ft -3 ^ t tit 

T' £ So 
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„ ^yif n — ;u (peg ) . -t>y^^^u c hv j ) m 

^mM^ti^^-^mmt^mmm^it, mx.it, ;xd-v 

m^^txzmigcDmmmft&m »imx& o . ^ssis.]^ ( 

fcs ) mojkmmm&mm-? & z t *>t ^ £ Q 

itttid^l, ^#>, 37°CHJ£(CjEiniS U/cPEG fll*.!* 
n ¥^#^*1000~6000@]gcDPEG *gS££ii?it. 30—60% (w/v ) 

(Dm^-v^mL, rn.it-? & z t iz £ o t g & t-r % m^mm c^w 

7*'J K-v) #fl2J?££:ft& 0 i^T, it^^i^S^^^^^fiD 

xmm-fz z t \z & <o n mmui mmmxommit, b 

BtfJ ir^^fit^^^^-r S'W -7* U K-vcdx^'J- 
Effete. hh'J >^3$£-r >h'ho -CHM1.246tl^ 2 fctiHMl. 24fitJ^ 
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*W-TSRlfM©thtS:(*:^^Swtt>"C$« (# & ¥ 1 -59878 # M 

X ^ x ^ «y ? i&^dfitli t Jtt £HM1. 24fitH * liHM1.24fn;lj§lSg£ 1 fffl 
fl&£t£^L. ffi&<Djj i*(r^^RlrM© t MftttS-flKf* UT t> ( 
@ l& # If fct5 IS & WO 93/12227 . WO 92/03918 „ WO 94/02602 

. WO 94/25585 % WO 96/34096 . WO 96/33735 #BS) 0 

SH^-fyj K- vfr y ? d - ;u-fi£fr*K»-r * 14. Mi 

fifcHMl. 24fitf*i^£'W 7* »J K-v©ft;fili, Goto, 
T. £©2f}£ (Blood (1994) 84. 1922-1930) Ci^^It^T'l 

1 #3 ^) (I > ¥J&7 *£9 £ 14B CFERM BP-5233£: Lt^^^X h 
I^Cl-^i ©l&^t££ n/cfiLHM1.246Lf*S£'W :/ U K-v^-BA 
LB/cvt7X (S^^bT^) ©IftKrttr^A LTBCtK*^. 3 ©flg 
£ fit HM1.24!>l{* §^&^> 7* <J K-"7***5tf 

«F*fe, #J*.(2\ 10% ^7 ->B^]EJfil?f , 5 9€BM-Condimed HI (Boehring 
er Mannheim S3) # WRPMl 1640igifc. ' W 7* 'J K - v SFM (GI 
BC0-BRL S?) . PFHM-II mm (GIBC0-BRL SO ^Tig^U 
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1-2. m&^mtfLfc 

^ffll^Ci^t^ (#IJ;L(i\ Carl, A. K. Borrebaeck, James, 
W. Larrick, THERAPEUTIC MONOCLONAL ANTIBODIES, Published in 
the United Kingdom by MACMILLAN PUBLISHERS LTD, 1990 #M) 

o 

Uttfttc te, gift it ZifiW&mtki- y u K-^j^fc. St 

#<DbT^ (V ) ®«£=i- Kt-SmRNA^-^lBlf So mRNA© # HI {i . 
£*Q<£>;$-&. #J*.Ji\ ^T — (Chirgwin, J. M. £ . 

Biochemistry (1979) 18, 5294-5299 ) . AGPC& ( Chomczynsk i , P 
. Analytical Biochemistry, (1987) 162, 156-159) f (cj: <9 

^ RNA ^1|^L> mRNA Purification Kit (Pharmacia «[) * * & 
ffl L TmRNA^PiS/^- 5 0 £ tz , QuickPrep mRNA Purification Kit 
(Pharmacia Si) ^ffl^S:ii:<tO mRNA£ iSig M 92. "t & d £ *<T? 

£ S o 

t>tl/cmRNA^ ^iS*te^»**ffll^-Cfittt:V {gift © cDNA£ fiJt f 
£ 0 cDNA© q^(i, AMV Reverse Transcriptase First-strand cDN 
A Synthesis Kit I^I^tff 5 : t^T^o £ > cDNA<£>£rj& 
*5«fc tfJfclH&fr -5 ic«5* -Ampli FINDER RACE Kit (ClontechM) 
*Jcfcr>'PCR &m ^fc5' -RACE & (Frohman, M. A. £ . Proc. Natl 
. Acad. Sci. USA (1988) 85, 8998-9002 ; Belyavsky, A. £ , Nu 
cleic Acids Res. (1989) 17, 2919-2932 ) *ftfflt5Ci^T§ 
So *#£>n^PCR ift^blWttSDNA Dr K" £• *f £!* L . ^ * * - 
DNA ilit^o cn^OffiH^^^^-^fPfiltL^ *B§ 

1 o 
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ho BWttli DNA ©i£gie?iJ££:ft]<E>:>J}£. MZ-U, 7 s * * is 8k 

cJ;!) lit 3 o 

a w t-r &fitffc©v ^J^£a- k-t&dna ^#^>nnti\ :ti^ 

BJra©fiL#5£?&^« (C mm) £=J- KiT£DNA tlfeL, 
f&m^^-^ffl^&fro £ fit {* © V £■ - K "T £ DNA 

fit&C fS«©DNA ^frigg?,^? ^ --xffi£.iA,\,-et><J:l,>o 
*f£HJjT&ffl £ft£St{*£$![iit-3 dti, ^i!! CD £ -5 Cfitttitfc 
-T^f&Sftlfcl^iau 0>l>Ui\ x y a * - 37 - ©$r<»© 

* - c j: <9 iiii^ff^igui, fittfc£3£m£ -fr* w t frx~ t s 

o 

1-3. ft^fitft 

t LtA^0*)i:gj^ L/citfc^M&x_SfiLf*:> 0tJx.(i\ (Ch 
iraeric) fit**, t h M i t (Humanized ) K:**«fflTi5o ^ ft £ 

+■ y =y 6l(*i±. fjia© «k -5 n itt# fit ttv =3 - k-t &dn 

#fFm^&H8#^-EP 125023 „ S|5g#I*Fffi^&§S#^-W0 96/02576 
#M) o Z ©EE^O^&^ffl int. *ilii:fI4-+ y 5 fit 

#Jx.(2\ +^ 7fitHM1.24fitftGDL mv fil H £j£V 

- K -T -5 DNA $tt,^7X; K £• W "T -5 * 8§ ffi (i > £• * Escherichi 
a coli DH5 a ( pUC19- 1 . 24l-g /c ) fc J: ^ Escherichia col i DH5 a 
( P UC19-1.24H-gr 1 ) Ht, IISI^4^I?HSII^ 

l l 
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m (I«Io<li'fH TBI #3 ^) ^FfiJc8 ^8 J3 29B 
#*FERM BP-5646fc <fc O'FERM BP-5644 t ItT'^^X h 
£ ffl^frft £ nt 3 («fH 3 F9-271536#M) o 

t MHfctftttli. S*tJ& (reshaped) t M/l ft t t> & £ *u t h 
JK^©nfA»«. fc^tliv^XfiiftCfflffltt^IUS (CDR: com 
pleraentarity determining region ) & t h tit ft © f§ ffit£&^€gi$ 

(Rw^^ms^Bfls^-EP 125023 „ mmm&mm&Mm^w 

96/02576 mm) o 

Sftlftdfi, v5 X fit ft © CDR th F{Jl<$©7 U-A7-?®i| 
(framework region ; FR) ^a^"T * <k o (C|£ft L/^DNA IZ^iJ^-. 

'J ^? Htf K^b PCR & (C J; *) £ fi£-r £ «, f# «s> tl ^ DNA 

fctftC K-TSDNA irig&U ^1^11^7 ^-Cl^ 

#i^ai^^^#^-EP 239400 . SBK^ffiSI&MS^WO 96/02576 

CDR ^^LTS^^tl^t r-fitft©FR(i. ffiffi1£ft3£m«#mj? 

(Sato. K. et al. . Cancer Res. (1993) 53. 851-856) 0 
0<Jx.{£. h h SftfitHMl. 24#ift©L ilV a ✓ ^ a > (SE^iJ 
: 2) <fc H ilV r /<- S> 3 > (E?IJS^ : 3) £ =J - 

K-T6DNA ^#tr7/-7 7.i K^ft^^iili, ^Escherichia 
coli DH5 a ( pUCl 9-RVLa-AHM-g k ) fe «k # Escher i chi a coli DH5 a 
(pUC19-RVHr-AHM-gr 1 ) tit, HSI^t^Ifligil 
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ISfiTr (^«|o(tff$l TBI #3 {C . ¥J&8 ^8 J3 29BJC 

. & * FERM BP-5645fc J: D'FERM BP-5643i L X 7 ' V ^ X h «cg 
o^ll^S^tltl^ (4#IB¥9-271536#JRO o £tz. t b SHt 
tnlHMl. 24!a#©H ig V £1^ s '< - ^ a > (I£?iJ#-f : 4 ) £ 3 - K 
-f&DNA ^tt?^7X ; K^-Wi-S^clBfilti. Escherichia coii D 
H5a (pUC19-RVHs-AHM-g r 1) i L T. 

i^Rfr < ti'TfJJpU TBI #3 (C. ££■ ( 1997^ 

) 9 £ 29 B {C FERM BP-6127<L Ut^^X h^^CSo'lii^K 
*nt^5 (#M¥9-271536#Jfc) 0 ^VlW, t hSHtta&tc 

Efe*<DC li^^^>^«9. t h MttirE^te t b £1 ^ O m ?L ifr ^ & * ft 
^©ffi^itt^Sfl^ci: t b in.fo&*<D 7 V- - tm®. (framew 
ork region; FR) fccfctfC SI^^^ttD. h b # ft fc & if & trtH 

o 

b IHfct/tHMl. 24!fL^^^(f tl 2> ( # 8® ¥■ 9-27 1536# M ) 5 t M 

mift>tl2> 0 &tz, h b iUtlrCHMl. 24trL#CDH ijgV fifi^<D*f £ 
H&W t LTI^ I£?iJ#-*§- 3 Xli 4 lz tjk t$ ti MISSIS ?iJT 3 — K $ 
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'U*«*6fl«J £ i+^DNA 3b £ VMi -en £*tf< ? * - d «fc <9 II 

(i. tHfn^D>)-( /l/XUByo ^ - ? - / x. y y - ( 
human cytomegalovirus immediate early promoter/enhancer ) £ 

X N 7f; ^ T > ^ >>U X 40 ( SV 40 ) i| © ^ ^ ;U X 

ya^E-^-/-jr->yN>-tf-^>t h i n > y - 3 >7 7 ? ^ - 1 
a (HEFla) ft £ © mnmmifc 55 © f a * - * - / jl y ^ y ^ - 

SV 40 -/a ^ -/I > +r - £■ & HI f Mu 
lligan^©^}* (Nature (1979) 277. 108) , itz^ HEFla^n^E 
- ? - / >/n >+r-£^ffl-r ^>^^. Mizushima <b(Djjm (Nucl 
eic Acids Res. (1990) 18, 5322) C fi£ li'S ^ C HJfe-T -5 Z t 

i^l^Dt-^-Htl^ lacz-To^e- 
* - „ araB^n*- * -£ffetf £ £r#T# £ 0 laczT/o*-*- 
^-ifflt^i^, Wardt>CD^j* (Nature (1098) 341. 544-546 ; FA 
SEB J. (1992) 6. 2422-2427) „ araB:/ a t - * - £• M f -5 % £ 
% Better <i ©:£& (Science (1988) 240. 1041-1043 ) lzfe?H££ 

fit f* # & © «> © r±)iw t m t lx it, tiiii©^ 'j^7 

£ -»±£ift<£. pelB^ r-i-Jimm (Lei. S. P. et al J. Bact 
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eriol. (1987) 169. 4379 ) & & m f tl it X l> 0 ^ 'J ^7 XAi;S 

fold) LTigmTZ (0flx.<*. W096/30394£#M) 0 

t Itli, SV 40 , ^'Jt-v-!?^^, 7fy)^b 
X. -5 i/ t° a - v V 4 Jl X (BPV ) iOfi^OU^ll^a 

? * - (±^!R v - 77 - t L T . T 5. ;/'j3i/Kh5>X7x7- 
-t? (APH ) itfc^. f" ^ *J (TK) itfeT-> -Xmm^-^y 

f >^7->tat>'J h7>X7 i7-t" ( Ecogpt) itfcT- 

. s> t KDtiiTcit (dhfr) mm^mz^tsz tfr-££ %o 
z>m&.&fr$>Zo MVnfmmtLTiz, u) mnmmrn, mz-u. ch 

0 > COS . ^ j.a— BHK (baby hamster kidney ) . HeLa, Ve 

ro. (2) mtkmmffi^ m*.\i, r 7 v / •trx.frwmmm, &s 

IMSC3) M-^aafla. #J;Ui\ sf9 „ sf2K Tn5 t£ t'^ftlbfltl^ 
o M^itelfe <b It (i. n -r * T -f- ( Nicotiana ) #J (3: ^ 
f- T • ^ y< 77 A ( Nicotiana tabacum ) &3fc<D&Bfl£7^£n£>ftT 
*? f3 . 3 tl^-77 KMttBBSi: Itli, Bt#. 0d 

X. (i\ if >;> 77 o = -tr x ( Saccaromyces ) H , #J x. +r >y 77 o -tr X 

• -tr U t: i/ x ( Saccharomyces cerevisiae ) > Kkftm^ ffl T 
( Aspergillus ) M> 0>j x. If 7 ^ ^ /I/ ^ /l/ x • — 77 — 

( Aspergillus niger ) teir^fcl'otlTl^So 
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iittTIi, AJUffi ( E. coli ) . tt?i^5BbtlTh§o 

, im3£&£ft*i&BJfe£^ >fhoTittrs: t (c «k K> fit f* *<» 

DMEMs MEM , RPMI1640> IMDU&tt ffl f £ Z *< T # ^ ^BSJ&lftLrff ( 
FCS ) IpCDjfil^ffl^^^ffl-r £ d t *>T£ 3o fitffc«fc^-£- 

4:^7*5 (Vicki Glaser. SPECTRUM Biotechnology Applica 
tions, 1993 ) 0 liiltlis *>f 3^1^5:^71 

fe^©ii^(c}f A LT UTi^iT £ D fit <* » ^ # if 

A$n/cit!^it^^^^t?DNA BrH-^t^OK^ffiAU, C©8££ 

at cd ^'-v^ A-r K^s^Lfct^^btin-s h ^ > x ^ x 

H>x-;x-^ ? $ n^^^cDfitft^^-ti^LH-M 

€• If flU $ it * /c #> (I > ait^^>* > X ^ * — y 9 -V ¥ d m 
ffllTUt^ (Ebert. K. M. et al.. Bio/Technology (1994) 12. 
699-702 ) o £tz^ U 4 a & m& > i ft © fitf* it fc^ £ if A 
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Ifc^+aD^ 4 ;U x £ 77 -f rue & £ -fr, ZCDft 4 a® t&m £ K> 
FJtM© fit -5 (Susumu. M. et al.. Nature (1985) 315. 592- 

594 ) o 

0d*.f*pMON 530(1 A L> IQ^^ - ^ Agrobacterium 
tumefaciens © «fc -5 # '< ? r- U T d # At* -5 o :0'<?f'J7^^ 
flJx. (^ NjcoUana tabacum Cifiife^t, ="©3SJ:9i3r 
a © fit # £ f# 3 (Julian. K. -C. Ma et ah, Eur. J. Immunol. (1 
994) 24. 131-138) 0 

±.m® & o (c, > t* h a £ {± >r > t-^cD-g^^fcT^^^tt 

£-f fii:(*-fi«[ (H fit) ifclig« (L §J£) K-T -SDN 

A £SIJ* d^m^ ? * - (C3a^iAX,-C?t--E^(^B# ^Rte»3--&T 
ckt^L. fc&VMiH Hfc^tR m%?- Kf &DNA £ m - © IS m < 

&nfj#^-wo 94-H523 mm) o 

*mwpFm&v> mm t*\,^ ? rfita-j ik* - n £©*£{*«•«-© t>s# 

£ft£o 3 cd J; -5 ^ fit {*" fli «b ^ I? «w # £ n fit «" tc Yb ^ 6«| 

^utcfc ^t-tt cia-fts nti^, 

2. fitfr©frl3i£> fgg 

2-1. fitf*©#&£> mm 

Htjie© j: -5 tcn£. ss&snfcfittt-t-u sh^i^k mzE^^^si 

L^-i:*ttlSt^;t^T§5o * 3£ *U! T* ffl $ ti Z fitffc © % 
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, m^u, •jvT-^yh * =? a . ^ □ t" > c *7A*<¥if ens 

0 ^dtOA *7M:ffll^litttLt, 0>J;L(i\ Hyper D „ PO 
ROS , Sepharose F. F. if h ft <£ o 

ffl -r n ii' j; < . («i^s$nuoti^Ai\ #J *. i±\ _l is t ? * 

x*mm zftz>fcw*ftm. ustK^-c^, ^Yhr^ 
7^57^-, y & m m & & ^ «s> n <s o cti^o^a^h^'^ 

2-2. tiL&cpm&mm 

2-1 T*»^n^fiLf*©»K«ll^liiR3tffi©fl!l^*y-c{iELISA 

K*** 280 nm<Di8fc3fcK£iM3£ 1 mg/ml £1.35 0D <b L 

timt^o EL ISA d J; IZ£IT(D £ o 3 z. t 

f)<-?£Zo -rtet>*>. 0. 1M (pH9.6 ) Tl xz g/ml 

iZftm Ltz^^m. t h IgG (BIO SOURCES) 100 At 1 £967t^U- 
h (Nuncl3) (Ctax.. 4 °CT — Bfc > * ^ ^ - is a > fit IS 
IBfk-T So 

tfi; {* £-£tr > 7 ;k fe^iwiifaHtt MgG (cappels) io 

, 5000<gm^ l/:7^*'J7tX7T^~ -tfflHttfiL t h IgG (BIO 

source^) ioo u\ ^tin^u ifict i b#Fb1 >r > + a. ^- h -r £<> 

1 8 



WO 98/37913 



PCT/JP98/00831 



mmmfo&mz.-( > + -> a xom. microplate rea 

DER Model 3550 (Bio-Rad ISO £ffi^T405nm "C © ®. ft J£ £ SO t 
3-1. t b 3M$ ifa. 'J > 't^Wift <£>MM 

mi£A& ion®. L^*^'lfiL^^PBS(-)Tl/2 ffrftSU 50 ml iSn> 
(BECTON DICKINSONS) * TFicol 1-paque (pharmacia SU 
) ICll 1 450 x g . MiaT-4055-FeliS^ L tz'i&, Jf © iji M 3$ If 
^^^it^o 1^111^^10% q-feVlJkm (MoregateSSO #WRPMI16 
40*£ife (GIBCO-BRL SO "C ii il ^ K C H S& . ^?Xf >;^t- 
U 37°C N 5 %C0 2 & # T d T 1 B£ Pal ^ > * ^ ^ - h t 3 {% £ 2 

z t # T* £ £ o 
3-2. SACin^at h^fWlfilB 3ffiB&(D7S1*Mt: 

-bia©ii Oil L/;h h 5MilM 'J *° 'J^nh'bVf a- 

7'*. 5 x 10 6 cells/ml©^JgTl ng/ml IL-6#&T> 
^ST-eo.Ol % SAC (Pansorbin cells , Calbiochem. HO t2 B 
HI. 37°C. 5% C0 2 *#T-C>r ht^C tt\ ^lIlfiL 'J > 

3-3. t mm^mm 

t h^fWT Mlia J4 3-1 tISlfct h3fctiJfiLU >'*ifc^£Cellec 
t Humm T cell Kit (BiotexSO £ffiC>T, ^ftO^SCl^il 
f * 3. t T # § o 

3-4. PHA i»i:«k5t h « m JfiL T *fflfl&©r£t£rt: 

_bl£3-3 T?»filfcT «£2%^fl&JS.lfiL7ff (MoregateSO ^WRP 
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MI 1640^«b{l^S L247t^#^ U - h * 1 x 10 6 cell/1 ml/well 
©iSgB&3&ST> 1 th £ tMi 10// g/mlOPHA (Phytohemagglutinin, 
Sigma S) £SsfiDL37X\ 5%C0 2 fc#T\ 4 B ffl i£ m ? & Z t X '5fc 

4. FCM ggjr 

•j y'<mmmt*mwT*&m ^ftsfiti* t©sn&i*t(±. fcm (7 

o — -th h ^ h'J-) ilfrtffo: t^tie 0 *ffllJ& £ UT ti. St 

60 #>Jx.li'if#^^t^Ba «t LT. ^ tW Jto. m ^ ^ > ;Mfc'JfiLU>^£fc> 

-h£»BB&£PBS(-)TSfei£ Ufcfc. FACS Mfj$ (2 96 -5 -> B& Jfc Ml 
0.1 % T ^ffcf- h 'J V A^-WPBS(-)) T25//g/ml (Cffr^Lfc: 
fitHMl. 246l{£&<5 CM* 3 > h a - ;U{>l^ 100// 1 £iHl*.> *k*ST30 
ft4 y 4- a ^- h -T So FACS itiST^f Ifct, 25//g/ml © 
FlTC^If&if'4 ; 6LV ^ x#tf* (GAM. Becton Dickinson SO 100 // 1 
3-SD;L> *©T30^fBI -f > 4 =l s<- b ? 3 o FACS mffimT&cfrL 
tzm, 600 u 1 ©FACS (r^rS FACScan (Becton Dicki 

nsonm x&mmcDmyt&m&Mfe-rtLii <£i> 0 
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5-1. TMM<Di!h1g<tB.lfc^M-? £#LHM1.24#tf*©2&m 
1*3! ©ffl 0 fits L/c h b5Mfc'T 3ffl!&£, 2%^B^ !e.Jfil?W (Moregate 
12) ^WRPMI 1640^^(Hi® L 967t^S^ U - h 4 1 1 x 10 s cells 
/200x/ 1/wel l(Dmm^^.X\ 1 //g/ml©PHA ( Phytohemagglut inin 
, Sigma SH) & O'fitHMl. 24#l& * /cli a > h a - ;U v ^ x IgG2a 20 
U g/ml £*HI37°C. 5%C0 2 &#T> 4 BFal^ftL. 3 H- ^> ( 

Amershamm 1/zCi/well SSftlU. 4 Bf |gj © H£ K> & * £ j8 -c 
ounter (Pharmacia SSO tl it 

5-2. BMffi,<DVLtt.m$HZtt1r SJftHMl. 24t£f*©2&JII 
fjizE ©il 0 H SSI b t h ^mifil U > ^'J^nh'I/^fa- 
5 x 10 6 eel Is/ml ©&K"C 0.01 % SAC (Pansorbin cells 
, Calbiochem. fi) 1 2 B Hk 37°C\ 5SK C0 2 &#T"C >f > * ^ 
hf * Z tt\ ;MB']fiL U ©B MBa^^ttfL-r So SAC #LS 

L^^fliJfc'J >^ e Sfc£10% ^S^^lfiL^ (Moregatefi) #*TRPM11640 
*«6"CSjB L96/t*&«:/ b - h (BECTON DICKINSONS) T 1 x 10 5 
cells/200/z 1/wel 1 ©itBUia «ffi"C, SlHMI. 24Sl# £ A: (i a > h a - 
;Uv^xlgC2a 20^ g/ml t *(C37°C. 5%C0 2 ^ftT6 B^lfltfc 

#*&*!:?!»*© IgG M)g{±s t MgG #HlftELlSA tij^tK 
fc*<T#So SP*>. 0. 1M (pH9.6 ) Tl /z'g/mlCffr 

^LfctfJiih MgG (TAG0S) 100 Ad 1 £967t-f A y 7° U - h ( 
NuncSSO (ilniX-> 4 °Ct-ft^ > + ^ ^ - -> a > #t {* £ H JI ft 

t T t MgG (CAPPEL© ) 100 At 1 £-#sJJD Ifii:t 1 ^ffl>f > 

Sfef^SU 2000^ LtzT Jltr >) 7 * t 2 - -emmtn. t Mg 
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G (CAPPELM) 100 n 1 £Jn*.. f filCT 1 ^P^f > + ht 
&o &cft'&. IIM^ini^ -> 3 MI CROPLATE 

READER Model 3550 (Bio-Rad ^) ^ffli,^T405nm T' © ® ft £r M 

5-3. uhss^®**;^^ - ti -cDfflvt 

J&£. 5-1 £/cte5-2 ©iI«9PHA £/cteSAC <fc O'i/tHMl. 24$tl £ 
ft & 3 > h a - r> X IgG2a ttklzigm-f&o d tl t> 8H 83 * „ 

10, CD25, CD38, CD40, CD47, CD54, CD98, PCA- 1, HM1. 24trC/l ^ £• 
Sg&^SKtt So Cti£i!tji$4 ©iI<9FCM ft? «r n ti* «fc 

5-4. ^^CDitiS £ Hl^£ 

iiLTl^C^ * fctrtHMl. 24inl# © ^ Jo }£ «fc «9 T U >^°J£<D#J 

S> It tt^lflu §£ftgftiittl^s T V > (Addison ) #1. 
^SfeteHJ&x 0^'J>ft#ttSli^ ^7 F^X7-^ (Coodpa 
sture ) Jm^gfU « IE $5 it # 3e . ^tt^^ffi. 3S5£ 

ate&jfllttjUflU #ffe*tiIf!l/h«&<i>tt£Iff£K H^ttlH-ttffS^ 
MSfrttttteffFifex ^^ttSTS^S. 
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n§ £>eifu mm%.&¥'( ? * h is 4 t ? K(i994)mer 

o 

nhNf? K(1994)^aS) oTUyl/^-iLT, T b t°-£ 

s tc j; s & jt & ft £ ft ^ * n s i vm t u ;u ^ - fi<m if h n * ( ■* 

. ffitttct 0«^a#56rife*«^'t-B C i*<T?S So W#7ft-^*te 
s -lH](:o§^tl Kg* /c <9 0.01 mg *M2>100 mg© $g SI 7? S tf tl 5 
c * S Wi. AtftfcOl - 1000 mg N ffi L< Ii5 ~50 mg CO ft 

COio^fifrfectO'^ita^O^li LT. tKs IS H ft ic fp £ *i 
& W ft ^ 81 . n -7 - y > , tfJ k'-;l/7;l/3-;K # U t" — ;U h* d 
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5 b" T =J* A „ 77 -fcr " >T > > if7f >> « ^ > *J 7 'J -tr U > . 7d t' 1/ 
> r >J 33 - ;U s ij i u > ij d - ;u N 7 -tr 'J > . /<? 5 7 4 > , 
xfT'J;i/7;l/3-;K xf7ij>|, t h Jfii m T ;u y * y ( HSA 
) . v > — h - ;u . y ;u t" h - ;k 5 ? h - x . SliJnii: it 

£ c is 5£ $ n -s *> © t (i nc i > o 



^ n £ iMi c is ^ <* n & % © -e t* u t * 0 

IliifeffiJl. gtHMl. 24ffiftCDfEig 

1. tftHMl. 24Cl<*^^-^-7 ^ xMTkomm 

fiLHM1.24fiif*££'W y' l ) K-vSrGoto. T (Blood (1 

994) 84. 1922-1930) C^^i/Co 

*»t>7^ba61U 3 B m (12. 6. 10. 14- -r h =7 / f" ^ ^ > * 77 > ( 
fDSfcfcfc^X^SI) £-£n^ft500 xz 1 f oiIKPji:S4 L/cBALB/c 
V7X (0$H7I) d N K-75 x 10 6 {®£Bifl£ft 

S o fc|»7jc£igy- ^©Slif/N «y h°-+ + x ( y x 4 * >y M) 
t^Klfco L/cBt7k<i. {&i£ii<i>$£RLX-131 ( h = -fitXgi 

) £Jfl l^T 1UE&1000, 3000 rpmT2 ®ii>l>L. 'W y*'J K-v, 
JliL 3$ 3|CD*li Lfco 

2. v ^ XMtR^ ^©SlHMI. 24ft tt© fit §2 
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_L 15 v x BI tK j&n <i © SlHMI . 24Sl i*©mM(iJ^T©^j£Ttfo^ 

o v x)S7ktca£»©PBS(-)£finx.fc&, t^7^^-^f^ 

Tyu>y^ (MILLIPORE HO (^T 6i© Ufc&. iti i£ fit f* f» ^ 

SConSep LC100 (MILLIPORE fi) fccfctf Hyper D Protein A ii 3 U 

^pR«e®^ t ltpbs(-). mm.mmm t ito. 1 u ?x>ith 

'J ^ASarfc (pH 4) ^ffl^T77^f^-flSL/:o 
(iiS^Cl M Tris-HCl (pH 8.0) £ j$ fin L T pH7. 4 ft iS K USE L 

iS^R^»«fSCentriprep 10 * ffl ^ T » M fc «k O'PBS(-)^ © 
ag»ffifi&£-*T^ ?L'#0. 22/zm CD y > "7* 7 > 7 -f to 9 — MILLEX-G 
V (MILLIPORE ISO T^iiiiU «SSlHM1 . 246l(* »/c 0 
3. n> ho-^7-7Xl gG2a ff> fg M 

^> ha-;|/-7-7X IgG2a ©ffiim&T<Z>7j&-C*To7\: 0 TtJIS© 
v X lgG2a(KAPPA)(UPC 10)tt7jc (CAPPELSO £ ft® 7K *>' «fc 0'PBS( 
-)t^HLfco :tl^?L!0.2 /z m © y y 7* 5 > 7 >r 7U * -Acrodi 
sc (Gelman Sciences SO ^ffi^T^llfct, ffi & ft ft tit £! g B 
ConSep LC100 (MILLIPORE I?) &<kO'Hyper D Protein A ( 
tr^^i^m 20 mU B * # >f f? ) ft R ©itt B J! » (C £-3 # 

£ LTPBS(-), mmMffimt LTO. 1 M ? ^ > ®f f- h U 
-7Aiii (pH 4) *ffl^T77-f-f^-»filfc, 

*gm@#IiS*> Cll M Tris-HCl (pH 8.0) ^^JDIT P H7.4 ftiS 
dW&UfcSU >i^lR^»«fSCentriprep 10 £ ffl 1* T 311$ J; 
PBS(-)^©SWiKB&£fT^> ?L^0. 22 ^ m (D^ y ~f ^7 y ~y 4 to 9 
-MILLEX-GV (MILLIPORE S) T 6 ifi « ffi L ft SI 3 > h n-;lv7 
xlgG2a 
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«SL#£PBS(-)T-:?&ffi L/c8U 280 nm(DWytm.&mm 1 mg/ml 
* 1. 35 0D tlTIIUb/Co 

^Sfe^J 2 . SAC iWat h^ffijfaB MBacDfitft^^C^-r^CLHM 

AJ; *) mm L/>i^^Jfil^ ; &PBS(-)Tl/2 SIRSfe. 50 ml MO 
=f-=L-f (BECTON DICKINSONS) 4* "CFi col l-paque (pharmacia U 
) tCfiJIL450 x g . £fi-C40#IH»l>Ltf:8K *I^B©m^^H 
^^^ilfco ffi®#£lOX ^HSifclftLfif (MoregateS) #WRPMI16 
40«r*fe (GIBCO 13) Tilii^JgCiBlg^s ^7Xf ? ->t- Uf 
T37°C. 5 KO^ttTCT 1 mm ^> + a^<- ht§ 8*ft£2 Kff 

2. SACK <£ £ t h ^flSifiB 2ffiHacDS1*feffc 

±fE©i§ 0 US U:t h^ffiHH 'J 'J7atfl/>f a - 

5 x 10 6 cells/ml©SBKTl ng/ml IL-6#3ET\ &£l>Ii# 
*?3ETT0.01 % SAC (Pansorbin cells , Calbiochem. SSO <t 2 B 
Hk 37°C\ 5% C0,*ftTt>f> + a^- ^tWJ& U > 

/n°^4»©B ilffllfe£7&t£{t: Ltzo SAC jHL/:*M'J W*J$£10X 
4^B6Jfclfil7if (MoregateS) $ WRPMI 1 640*ife T ^ 33 U 967t mm 7 U 
-h (BECTON DICKINSONS) T 1 x 10 5 eel ls/200 /z 1/wel 1©M 
^Its fitHMl. 246ti* * li 3 > h a - )\, x IgC2a 20/z g/ml t 
*{C37°C, 5%C0 2 ^ttT6 Blffl***Lfc&. # -b ft £ ® iR U o 

3. t h igc <Dm& 

_hE*&*Jbftf ©IgG ISIJ, fc MgG #HftELISA Tffljebfc 
o BPt.. 0. 1M m^^miK^ (pH9.6 ) tl //g/mli:tf l/:f ¥ 
Sit MgG (TAGOU) 100 /z 1 £967t >f A 7 y U - h (NuncS) 
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Jrax.. 4 °ct— m-( y * a ^- S> 3 > L. #t{££©Jf ft U fc 0 

G (CAPPELS2) 100 // 1 ^^SDU £ tc T 1 B$ ffi -f > * * ^ - i/ 

2000tef&«? L/cT 'J ? * x 7 T ^ -HrfiUmfit h hlg 
G ( CAPPELg! ) 100 ul & in X. „ ^ & (C T i m ffl 4 y * =l ^ - h L 
tz 0 llifg^il^.^>ta^--> 3 >©i, MICROPLATE 

READER Model 3550 (Bio-Rad fi) £FB^T 405nm T © i& ft f£ & M 

4. StHMl. 24ft f*© SAC fllffit h^ffiifilB ifffl Ife © ft f* £ (1 *t f 

12 1 {ZTjk-f X o CSAC f (J ^ {' J: 0 B *ffll&© IgG ft. 
::i:^> h a - ;u v <t> x I gG2a 20 u g/ral £ Jn x. T ^ <b li tz ir> o 
fc*^ ftHM1.24ftf*20/zg/ml£fllI;l£ t IgG £ £ © 0£ £ ffll #1 « 

t)*7jk £ ft o 

HSfeffJ 3 . PHA fflJiSfcb hT iSHliaai^fbREgtCjtt-r <5HM1.24fiLf» 

1. t h^tWifilT *ffllfe©t!lSg 

t h^tWT &B!fe(i#lSfc#J 2 tag U:k h*IWH 'J >^J$t^ £>Ce 
llect Humm T cell Kit (BiotexIS) ^ffl^t, Ssft©3fi& (I fiEl^ 

2. FCM »#r 

»«Tiiffl!l&£2Jm6ifcJfiliff (MoregateS) # WRPMI 1 640* «! K » 
^ U247t*g#y U - h 1 x 10 6 cells/1 ml /we 1 1 © IB ^ "C . 
0. 1. 10/zg/ml©PHA (Phytohemagglutinin, Sigma t$HZ37 
°C. 5%C0 2 &#T. 4 BfBlt&mLtZo Z ft <b © - SB li 4 B^©i^# 
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&PHA &'$£ti\,*2%*ife t Jllkm (MoregateI2) # WRPMI 1 640*g±& iz 

tz m . FACS (2 % O -> BS ifil it , 0.1 %7i5fbt h U 

#WPBS(-)) T25^ g/ml Cl^f* L fcfitHMl. 246tf££> 3 l> (i => > h □ 

?hCSMffim~?m,& lstz'&^ 25/z g/mlCDFlTCHI&^^fjL^ O Xftf* 
(GAM, Becton Dickinson 12) 100 // 1 £iQx_. 7k?ST30# PbJ -f > 
ta<-M/: 0 FACS^«^T-^^ Ltz'ik, 600 // 1 CDFACS*g®& 
li^S FACScan (Becton Dickinson^) T £- fl& cd ^ ft 3$ K£ 

m^u/co i 2c^ti*3> pha {z £ &t mmommt 

o S^i:B3i:^tao> j£1*Mt£ tiT — sum L fcHMl. 24fjtJ^(i 
> ^ CD m © ft (C «£ o T ft £ L t£ ^ - t a< m £ ti ti o 

3. fitHMl . 24Cl cd PHA 3« t hT M 8£ <4\ m fbS J£ iz tt t £ %\ H 
mmi m^^2%^^!^st m (Moregatelg) ^ WRPMI 1 640i&i& {zm 
ffi L967t*Sft-/ U - h * 1 x 10 5 cells/200/z l/wellCD;^ffl)]£^)gT• 
. 1 jag/ralCDPHA ( Phy t ohemaggl ut i n i n, Sigma U) R O't/tHMl. 24 
J5tf*£ /cti n > h a - )l X IgG2a 20 # g/ml t # d 37"C . 5%C0 
2 &#T> 4 B|U1*£#L. 3 H- f- ~ > ( AmershamS ) £ 1 u Ci/w 
ell gsfin 4B#PifH&CDflX 0 £ - ft ^7 > ^ - (Pharmacia ^ 

) "C^L/co 

^:CD^m> 0 4 <C 33* -T J: -5 K , T IfflflStiPHA M $[ d <=t £ #J ^ fbS 
Cti:J;*) 3 H- f-sy>JfcOi&*li-LJ*L, > h d-/1/v^ 

XlgG2a 20// g/ml^linx.T t ^{kli/j:^ o /c^, HM1.24fit# 20 u 

g/mi^tn^^> t 3 H- ^ i yM<o^^<Dnm-h<mm^ntz 0 m-ox 

# # flj 1 . v ^7 X ffiHMl.24^ y ? n - ;H)l f* ^ £ ^ -f 2! !j K- 
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Goto. T. et al.. Blood (1994) 84. 1992-1930 IS tfc © # & d 
vt; XfitHMl. 24^E J ? u - ± jUjlWM^.^ -f 7' 0 F'-7^ig 

t h^^14#MSm##Mfi^CDBK^fla^KPC-32 (lxlO 7 I®) 
(Goto. T. et al.. Jpn. J. Clin. Hematol. (1991) 32. 1400 ) 
£BALB/C-7^X (f t-A7'J/<-8) OHE?ii:6 il IB 2 

£-t±£/ca6H. 1.5 x 10 6 fli©KPC-32£^ ^ X©J&ISft ic*£§f L/c 
(Goto, T. et al.. Tokushima J. Exp. Med. (1990) 37. 89 ) 0 
vOX^iglfc^Clfiil^iaiL, Groth. de St. & Schreidegg 
er©#& (Cancer Research (1981) 41. 3465 ) (i^l^^ttS L/cB$ 
m^aSa t ^ i a - ^3ffl|feSP2/0 ft L /c 0 

KPC-32£fflWcCell ELISA (Posner, M. R. et al.. J. Immunol 
. Methods (1982) 48. 23 ) d <fc K> " 4 ~J U K - v t£#±/jf* ©fit 
*OX?iJ-i o /c Q 5 x 10 4 fl©KPC-32£50 ml ©PBS 

izmffib. h (U ISM. Corning . Iwaki 81) C^ab 

37°CX-mm^ L/Co l^->il7;^; > ( BSA ) £3"t;PBS "C 
^o^Hfctt, a^^ij K - v # ± j# £ flu 4 CT2 B# FeW > 
ta<-hU: 0 #C ^ T\ 4 tCtl Bf FeU ^ Jl ir * i/ ¥ - -far : fi f&fit 
v^xIgG -f^fti* (Zymed ©) £JSl££-tf. & ^ S (' T 30# 
rio-7xc;b>i;7i >If^f (Sumitomo Bakelite S) 3: SEC 

$ It /Co 

2M» ST it $ ELISA reader (Bio-Rad SI) T492nm 
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& EL I SA i:tX^'J-->rit 0 itt®/N^7''J K - v £ L 

U * * >Iilf: BALB/Cv ^7©iicaWlt, fll7jc^^# 
Ltz 0 

y ^a-^-^gt^li. Bfc&T > ^e- ^ A {I J: Zitm t zTa -r >f 
ykT74~T4?a-?hy?7'( — +7 ^ ( Ampure PA -» Amersh 
ami!*) ta^^xiJU^tlit/cc ffiSf)L^(i. Quick Tag FI 

FITC^^U/Co 

^ © 31 . 30© ' W :/ M K-^^n->^^^t--5 ; &y ? n - :h 
^eti*^KPC-32fe J: O'RPMI 8226 £Sl£Lfc 0 ^n-— > ^©^, 

z<Do^>, 3 o©?a->7^Mifffll]&K#^imc£i£ir£^y? 

a - >»U £l ft "C & o fco :tlb©3 o©?n-XD-?-£ s lt7o 
h y h'J-MClrffl-eifeO, t^oRPMI 8226 icfct-r -5 CDC 
St^Wf :/ U K-7?o->*l«L, HM1.24fc«fl-tfrt: 

t^^^^iWtiiT^X^t^ffitt: (Zymed S) £ IB We EL 
ISA CTft^lfco StHMl. 24Cti*(i> IgG2a « 0 f 7' ? 7X^f b 
TWc c fiLHM1.24tn:(t*^^-r £ ' W 7* U K-vHM1.24(i. I|g 
iJ^^^rX^XHW^^ (iilod^Il TBI #3 
W-f&l ^9 £ 14B (CFERM BP-5233i 117*^^ 

m w it $ n o 

##ffJ2. b hMfbffiHM1.24iii;{fr©fEgg 
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RNA ^ISbfco iniDv^XfiiftV - K-T £cDNA£*° 

'J / 7 - -tr ^mSES (PCR ) m& i; t>'5" -RACE felZj: 0 . m 

tl^ODNA ffiH-^^^7X; KpUC |^ > ^XM-C| 

o :OiRfift(*^b±E77^; K*flk ^^^^ K4»©cDNAn 

ffi1£*fe3£«I« (CDR ) £&5£L/c 0 

4- y ^StHM1.24tn:f*$:5im-r S ^ ? *-£-ftK-r*fc:a&. -e n 
tiv X6lHM1. 246l{£L 0fcJ;O'H II ©V M^^^- K & cDNA^r 
HEF ^M-Clf AU: 0 £7i> t h M YbSEHMl. 24f/tl* ZitWLir £ 
tztbiz^ CDR »ttSCJ:07 «5 *fitHMl. 24fit{*CDV ^^CDR * t h 
fitft^&fS Ifco t htftftcDL iHTh MjtttREl <D L & £ ffl l> 
. thtiiftH iHT7b-A7-?i^ (FR) 1-3 COl^TBt 
b#if*HG3 ©FR1-3 £fflt,NFR4 CohTlit hfitf*JH6 ©FR4 £ ffl 

i^fco cdr *^ttu^ts(*7^a«i<i:fiLffie^siJ&*^j«-r-5 «k -5 

:0J;^:ltf^l!t/:h h MYtetHMl. 24fitf*©L iI&<£0*H it 
©itfK^^Dl^lSISBlia-elim^-yr^^totr. HEF 
©itfc^^SIJ * A t MHtfiiHMl. 24#t{fc©L St^tfiliH ii 

cn«i-o©^m^^^-^CHO^BBa(C|^Bf{C^A-r^Ci:(r=k 
t hMlfcJOM1.24tt<*£j^£ir>5IM*fc£m:£L/c 0 CICDiJffllfe 

WISH^O fit II =k tf*££lfi«j5t££s Cell ELI SAC TIB'* 
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tz 0 t h !UtfitHM1.24fitffc{;U * > =y fit f* t |5j W> © fit ^ 

K-T *DNA ^^t;^5x^ H ^ft £ *fl§ffi (i> & * Escherichia 
col i DH5 a ( pUC19-l. 24L-g k ) fc «fc ^ Escherichia coli DH5 a ( 
pUC19-1.24H-g7 1 ) Ht, IiSIP^i^rl^IiSil^gf 
(^^mo < (t'Ttrmi Til #3 ^) ¥l&8 *£8 J329BC =§- 
* FERM BP-5646fc <£ O'FERM BP-5644 <J: 1 1 7' / ^ X 

t h MfkfitHMl. 24fit<*©L IIV €5i£ a V b > 
f : 2) ^^'H IV r 'J * > (BE^IS^- : 3 ) £ 3 - K 

DNA€-#tr X 3: F^ft^tllli, £ * Escherichia co 
H DH5 a (pUC19-RVLa-AHM-g/c ) fc J: tf Escher i chia coli DH5a ( 
pUC19-RVHr-AHM-gr 1 ) tit, Xgli£ffil££tfrX^Iili£ffi5flrBE 
PJf (^i&^o < (irfrmi TBI #3 ^) (w > W-m *£8 £ 29 0 
=§• * FERM BP-5645fc ck O'FERM BP-5643t UT7'^^X h^l^Cl^ 

t r-SHfcfitHM1.24fittt©H IIV s /<- ! J b > (|S?iJ# 

^ : 4 ) K-T SDNA ^#t;^^^ ^ K^ttS^Bfli, Es 

cherichia coli DH5 a ( pUC19-RVHs-AHM-g 7 1) t L T > IISI^ 
£ifrI^Xitf£flijW^f5f (i'riTm lTIl*3f) C, 

¥fi£ 9 ^ ( 1997^) 9 ft 290 dFERM BP-6127i lt77^X h 

##ffJ3. HM1.24 fit^MegcDNA cp g o - y ? 
fitHM1.24fitf*^#fllft t::tSI&-r 3HM1. 2 4 fit m S & Jff £ =» - Kt5 
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cDNA£- ? D-->nt, 

1 . cDNA 7^7'7 'J - ©ftsK 

1 ) £RNA ©Pig 

t h ^f£1?i=#©®3ffllfet*KPMM2 £RNA ^Chirgwin^ (Bioc 

hemistry, 18. 5294 ( 1979) ) 0^fei:S£-5tiSl,fco t> 
„ 2.2 x 10 8 fll©KPMM2 £20 ml ©4 M 77-^>f - h 

h £ is ^0 5. 3 M i&fb-t? -> ^ A*g?£{cfiJl #UCZti£Beck 
man SW40o - ^ - <f T31, OOOrpm C T 20°C T 24B# Pal is >i> ft ffi "T £ 3 
tCJ: ORNA ^«t^$-t±^ 0 

RNA itm®)&10 J 0&#l<. till mM EDTA & 

O'0.5 % SDS &-kft-?Z>\0 mM Tris-HCl (pH7.4 ) 300 u 1 ^f'jg 

-end Pronase ( Boehr i ngerig ) ^0.5 mg/ral t ft 2> J: o IZ 
%kM 37°CC:T30#P t B 0 + a^-t>lf; 0 I^i^7xV 

-AXtf^aatv^ATftHJU, RNA £.x*y-;UTfcb»£-ert:o 

RNA KfcfM^lmM EDTA^-^Wf & 10 mM Tris-HCl ( pH7. 4 ) 
200 At 1 cSStfc, 

2 ) poly(A) + RNA ©PS1 

lUIfiO X o LTlEiSJ Lfc£RNA ©ift500 /z g £• tt $4 t t T Fas t 
Track 2.0 mRNA Isolation Kit (InvitrogenHO £-ffl^T^>y h 
^^©M^fC^oT poly(A) + RNA &mmLtz 0 

3 ) cDNA 5 >r^7 'J -©<t^ 

_hf£ poly(A) + RNA 10//g «■ *t ^ t L T cDNA^- J& -y hTimeSave 
r cDNA Synthesis Kit (Pharmacia S) £ ffl ^ T ^>y h 8s ft © $!L 
C:t£oT~;££g cDNA IE d Directional Cloning Toolbo 

x (Pharmacia S) r-ttlS© EcoR I T ^ :/ * - £ * -y 

h»fto«l^i:«otafetfco EcoR I T3^*-©7W*-^ 3 
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y^Lx^nmmm Not i h^ft©a^i:toTffofc 0 n 

C & 500 bp \>X±.(DjK% Z<DT 9 -tfm-^Wk cDNA £1.5 
% i&m&T #a - *y Jl (Sigma S) €-ffil^T#lBk fSfiL, 
7 9 -tfm-^m. cDNA ^ 40 u\ £f#/c 0 

Z ©<fc o iZ Itffg L/cT -tfm-*m cDNA & £ *n 

L&ftJKH^ EcoRL Not I ;b # »J 7 * x 7 t 9 - Hf (^ig 

itS) lib/: pCOSl^?^- (#M¥8-255196) t T4 DNA U # 
--tr (GIBCO-BRL S) £JB^T*j£L. cDNA5 U -*«»L 

fc 0 ill/: cDNA ±g§ffi&HB£f* DH5 a (GIBCO- 

BRL K) i:fI#A^n> £ ffc CO -9- X l± ft 2.5 x 10 6 ®©&3iL 

2. a^^mfefc j; 6 ? o > r 

1 ) C0S-7 ^BfiS-^©h7>x^x^i/3 y 

±EO^»»AL/c^iBft 5 x 10 5 ?n->£ 50 /z g/ml © 
T>e->'J 2-YT i£m (Molecular Cloning: A Laborator 

y Mannual. Sambrook <b . Cold Spring Harbor Laboratory Press 
( 1989) ) CtSltKiCJ:!) cDNA © *i ipl *t I ^ 7 )V fj 'J 
& (Molecular Cloning: A Laboratory Mannual. Sambrook >b . Co 
Id Spring Harbor Laboratory Press ( 1989) ) Cd: 
^7X; K DNA *@JRlfc 0 ftbilfc^^X; K DNA (iGeneP 
ulser (Bio-Rad Si) ^ffl^Til/ nn^l/-i/ 3 

0 C0S-7^BS(C h 5 > X 7 x 0 i/ a > L tz 0 

-rt£t>*>. mwibtzy =y x ^ k dna 10 yg 1 x io 7 3fflH&/mi 

T PBS+trBS L/c C0S-7*fflM 0.8 ml ClJjnx.. 1500 V. 25 // FD 

? h □ # u - i/ 3 >jii$ n/c aasa(±. 10 **MisjfcjfiL» (gibco-br 

L ») ^-^tTDMEM^rSI^ (GIBCO-BRL S ) (IT. 37°C , 5 SSC0 2 ©& 
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-7 -7 X trilHMl. 24#l#: n - t=- w > ^ Lfc'< >- > ^f-f -y > ^ 
. B. Seed b (Proc. Natl. Acad. Sci. USA, 84, 3365-3369 (198 
7)) (D^m^^t-oXm^Ltzo -7 V XtOMl. 244ii#£l0 

# g/m 1 iC £ «fc -5 }C 50 mM Tris-HCl (pH9.5 ) tc j&Q 0 C © <£. 
•5t:LTiiLf:iiifr^^3 ml£ifi*160 mm OjHBB&^ftJnucJn^., 
iai:t2 ^ISO^a^-hLfco 0. 15 M NaCl m'tfLlzTZ Is] % 
#L/c*£. 5X^J^!Mjfil?t. 1 mM EDTA N 0.02 XNaN 3 £ PBS £ fin 
x. „ 7d^^L/:^ x TIE * o - - > ^ ffl ^ tz o 

3 ) cDNA U - O^a-— >^ 

iiE0<fc9i:.h7 >X7x^ hL/c COS-7 *ffl)&te. 5 mM EDTA 

£^i;PBS i:t!IAa> SK^J&lfcifiiTit^^irPBS — m$tftl,tz'& 

, #f 1 x 10 6 *ffljfe/ml <h & «fc -9 }C5X4^$!£lfil7i&.O ; 0. 02% NaN 3 £- 
ir PBS (c m M L . .LIE © <k -5 tc 18 $S L tz '< > - > << •> ^- tc jfjo 
> ISCti^ 2 BtFtJWy^^-hL/Co 5 % ^ J3£ J£ rill Tit & 

0.02 XNaNs&^frPBS 7? 3 & Wt ^ tc #fc y#> L & . 0. 6KSDS S.O'10 
mM EDTA£^frig?££-ffl ^T'< >- > 7 s -r ^iCg^L/cii^ 

^y'^X; K DNA© [Hi ^ <t o o 

ls]JKL/cy^X~ K DNA^WO'^:mSDH5 atc^IfALs HtjiE 

OJ;-9{c^5x = KDNA £ it iH '& . T A/ # U & JC X IhI L a HI JR 

L f: 7 s 7 X i K DNA<£- COS-TfflflS IC i U * h a # U- > 3 > i£ «c J; 

DNA ©EJiR^rfr o [5iao^fF^M^llHl^«9ilL. HURL/cy 
77; KDNA 3rftJ|5g|tSEcoRl & <fc D* No 1 1 T ?g -ft L *± ^ „ #J 0.9 
kbpCD-9--rXcO-r > If - b<DWkl&A < tet&& tltzo 
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50//g/ml © T > bf •> U > & -§5 t> 2-Y1T tf — ~? Is — hicSI L — 
BfeJ£*&. $-03D^-J:^7X = KDNA £®iKLfc 0 ftjffig* 
^EcoRI <£ CJfNot I ICTS {fc L „ ^ >t - hOt^X'*^ 0. 9 kbp 
&7jki- ? u - >p3. 19 &ntzo 

i^D->i;olit(i, PRISM, Dye Terminater Cycle Sequenci 
ng^ >y h (PerkinElmer SD ^ffl^t> 4- -y hKtOMlCi^S 
Jfc<£*Tl,^ AB I 373A DNA Sequencer (Perkin ElmerSS) JCT^gie 

irCHMl. 24VLfo<DmmiC X <0 B *B © $t ^ £ #fl frj . & J; T 

*aM© #j 4t © #D ftj is ^ n/co :nt.©:i^b> #LHMi.24in; 

wm-mij^mn 13^10© 2 ©*?fe £ n^m*fe^^©«£:£.o^rE 
aw 

£>T£ : B*i^iSio< (i'rtTf 1 Tl 1 - 3 
( 1 ) : Escherichia coli DH5 a ( pRS38-pUC19) 

^?fE#-*§- : FERM BP-4434 
B : 1993^10^ 5 B 
( 2 ) £ ^ : 'W ^ U K - V HM1. 24 
^st#"f- : FERM BP-5233 
^fffE B : 1995^ 9 £ 14B 
(3) Sffc : Escherichia coli DH5 a ( pUC19-RVHr-AHM-g 
7 1) 

: FERM BP-5643 
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3rf£ B : 1996^ 8 ft 29B 
( 4 ) : Escherichia col i DH5 a (pUC19-1.24H-gr D 

SfftS^ : FERM BP-5644 
B : 1996^ 8 £ 29B 
(5) £ fft : Escherichia col i DH5 a (pUC19-RVLa-AHN-g 
/c ) 

^fffc#-S§- : FERM BP-5645 
^ It B : 1996^ 8 £ 29B 
( 6 ) : Escherichia coli DH5 a ( pUC19-l. 24L-g k 

) 

^fE#-*§- : FERM BP-5646 
^Flt B : 1996^ 8 £ 29B 
(7) £fa : Escherichia col i DH5 a ( pUCl 9-RVHs -AHM-g 
7 1) 

^i£#-S§- : FERM BP-6127 
B : 1997^ 9 £ 29B 
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S2^iJ#^ : 1 

ie^ij©s$ : 1013 

mom : —*m 

ifi^JcDSli : cDNA 

GAATTCGGCA CGAGGGATCT GG ATG GCA TCT ACT TCG TAT GAC TAT TGC AGA 49 

Met Ala Ser Thr Ser Tyr Asp Tyr Cys Arg 

5 10 
GTG CCC ATG GAA GAC GGG GAT AAG CGC TGT AAG CTT CTG CTG GGG ATA 97 
Val Pro Met Glu Asp Gly Asp Lys Arg Cys Lys Leu Leu Leu Gly He 

15 20 25 

GGA ATT CTG GTG CTC CTG ATC ATC GTG ATT CTG GGG GTG CCC TTG ATT 145 
Gly He Leu Val Leu Leu He He Val He Leu Gly Val Pro Leu He 

30 35 40 

ATC TTC ACC ATC AAG GCC AAC AGC GAG GCC TGC CGG GAC GGC CTT CGG 193 
He Phe Thr He Lys Ala Asn Ser Glu Ala Cys Arg Asp Gly Leu Arg 

45 50 55 

GCA GTG ATG GAG TGT CGC AAT GTC ACC CAT CTC CTG CAA CAA GAG CTG 241 
Ala Val Met Glu Cys Arg Asn Val Thr His Leu Leu Gin Gin Glu Leu 

60 65 70 

ACC GAG GCC CAG AAG GGC TTT CAG GAT GTG GAG GCC CAG GCC GCC ACC 289 
Thr Glu Ala Gin Lys Gly Phe Gin Asp Val Glu Ala Gin Ala Ala Thr 
75 80 85 90 
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TGC AAC CAC ACT GTG ATG GCC CTA ATG GCT TCC CTG GAT GCA GAG AAG 337 
Cys Asn His Thr Val Met Ala Leu Met Ala Ser Leu Asp Ala Glu Lys 

95 100 105 

GCC CAA GGA CAA AAG AAA GTG GAG GAG CTT GAG GGA GAG ATC ACT ACA 385 
Ala Gin Gly Gin Lys Lys Val Glu Glu Leu Glu Gly Glu He Thr Thr 

110 115 120 

TTA AAC CAT AAG CTT CAG GAC GCG TCT GCA GAG GTG GAG CGA CTG AGA 433 
Leu Asn His Lys Leu Gin Asp Ala Ser Ala Glu Val Glu Arg Leu Arg 

125 130 135 

AGA GAA AAC CAG GTC TTA AGC GTG AGA ATC GCG GAC AAG AAG TAC TAC 481 
Arg Glu Asn Gin Val Leu Ser Val Arg He Ala Asp Lys Lys Tyr Tyr 

140 145 150 

CCC AGC TCC CAG GAC TCC AGC TCC GCT GCG GCG CCC CAG CTG CTG ATT 529 
Pro Ser Ser Gin Asp Ser Ser Ser Ala Ala Ala Pro Gin Leu Leu lie 
155 160 165 170 

GTG CTG CTG GGC CTC AGC GCT CTG CTG CAG TGA GATCCCAGGA AGCTGGCACA 582 
Val Leu Leu Gly Leu Ser Ala Leu Leu Gin *** 

175 180 185 

TCTTGGAAGG TCCGTCCTGC TCGGCTTTTC GCTTGAACAT TCCCTTGATC TCATCAGTTC 642 
TGAGCGGGTC ATGGGGCAAC ACGGTTAGCG GGGAGAGCAC GGGGTAGCCG GAGAAGGGCC 702 
TCTGGAGCAG GTCTGGAGGG GCCATGGGGC AGTCCTGGGT GTGGGGACAC AGTCGGGTTG 762 
ACCCAGGGCT GTCTCCCTCC AGAGCCTCCC TCCGGACAAT GAGTCCCCCC TCTTGTCTCC 822 
CACCCTGAGA TTGGGCATGG GGTGCGGTGT GGGGGGCATG TGCTGCCTGT TGTTATGGGT 882 
TTTTTTTGCG GGGGGGGTTG CTTTTTTCTG GGGTCTTTGA GCTCCAAAAA AATAAACACT 942 
TCCTTTGAGG GAGAGCACCA CACCTTAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAATTC 1002 
GGGCGGCCGC C 1013 
IE?IJ#^ : 2 
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SE?IJ©S£ : 3 7 9 

ie^ijcDM : mm 

l2^i©«S: cDNA 

mm 

ATG GGA TGG AGC TGT ATC ATC CTC TCC TTG GTA GCA ACA GCT ACA GGT 48 
Met Gly Trp Ser Cys lie He Leu Ser Leu Val Ala Thr Ala Thr Gly 

-15 -10 -5 

GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC CTG AGC GCC 96 
Val His Ser Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala 

-11 5 10 

AGC GTG GGT GAC AGA GTG ACC ATC ACC TGT AAG GCT ACT CAG GAT GTG 144 
Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp Val 

15 20 25 

AAT ACT GCT GTA GCC TGG TAC CAG CAG AAG CCA GGA AAG GCT CCA AAG 192 
Asn Thr Ala Val Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 
30 35 40 45 

CTG CTG ATC TAC TCG GCA TCC AAC CGG TAC ACT GGT GTG CCA AGC AGA 240 
Leu Leu lie Tyr Ser Ala Ser Asn Arg Tyr Thr Gly Val Pro Ser Arg 

50 55 60 

TTC AGC GGT AGC GGT AGC GGT ACC GAC TTC ACC TTC ACC ATC AGC AGC 288 
Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr He Ser Ser 

65 70 75 

CTC CAG CCA GAG GAC ATC GCT ACC TAC TAC TGC CAG CAA CAT TAT ACT 336 
Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Gin Gin His Tyr Ser 
80 85 90 
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ACT CCA TTC ACG TTC GGC CAA GGG ACC AAG GTG GAA ATC AAA C 379 
Thr Pro Phe Thr Phe Gly Gin Gly Thr Lys Val Glu lie Lys 
95 100 105 

rnnrn^- 3 

ktijgdss : 4 .1 8 

ie^ijcDM : mm 
mn<z>mm : cdna 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC ACT 240 
Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AGA GTC ACC ATG ACC GCA GAC AAG TCC ACG AGC 288 
Gin Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Lys Ser Thr Ser 
65 70 75 
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ACA GCC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

mm&n : 4 

lE^lJ©g$ : 4 1 8 

mm&m : mm 

h a i?_ : W.mtk 
mn<DMm : C D N A 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 
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GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC ACT 240 
Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AGA GTC ACC ATC ACC GCA GAC AAG TCC ACG AGC 288 
Gin Lys Phe Lys Gly Arg Val Thr He Thr Ala Asp Lys Ser Thr Ser 

65 70 75 

ACA GCC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 
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